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Abstract. Insensitive to dust obscuration, radio wavelengths are ideal to study star- 
forming galaxies free of dust induced biases. Using data from the Phoenix Deep Survey, 
we have identified a sample of star- forming extremely red objects (EROs). Stacking of 
the radio images of the radio-undetected star-forming EROs revealed a significant radio 
detection. Using the expected median redshift, we estimate an average star- formation 
rate of 61 Mq yr~ for these galaxies. 



1 Introduction 

Identifying and studying dusty star-forming galaxies is of vital importance to 
understand galaxy evolution. Besides looking directly for the emission from dust, 
these objects can also be identified by their extreme optical to near-infrared 
(NIR) colours, forming a significant fraction of the so-called Extremely Red 
Objects (EROs) [3]. Radio wavelengths, unaffected by dust obscuration and 
being a measure of star formation rates in star-forming galaxies, can give an 
important insight to the characteristics of these dusty objects [1]. Performing an 
ERO search in an ultra-deep radio field can thus provide an important step in 
understanding some of the more obscured galaxies. 



2 Star-forming EROs in the PDS 

The Phoenix Deep Survey is a multiwavelength survey based on deep radio 
(1.4 GHz) observations performed with the ATCA. With an area of over 4.5 
square degree, and reaching flux densities of 60 fiJy, the PDS is one of the deepest 
wide angle radio surveys already made [4]. Follow-up optical (UBVRI) data has 
recently been obtained, using the Wide-Field Imagers at the AAT, CTIO and 
ESO, reaching ~ 25 mag in each band. Near-infrared (K s band) observations 
were made on the central 200 square arcmin of the PDS, using SOFI at the NTT 
(ESO) to a limiting magnitude of K s ~ 20 [5]. Based on 3" aperture photometry, 
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Fig. 1. Classification of EROs using the RIK B colour-colour plot (left) and the stacked 
radio image of the radio-undetected star-forming EROs, revealing a 8.7pJy detection. 

a sample of 432 EROs (R — K s > 5), were selected. Eighteen were directly 
identified in the radio catalogue, with radio fluxes between 65 and 991 /zJy. The 
ERO population was separated into ellipticals and star-forming galaxies using 
the RIK S magnitudes, following the recent work by Bergstrom et al. [2]. This 
method seems to perform well for EROs with redshifts z < 1.4 [2], which seems 
appropriate for this survey (a spectroscopic analysis of an ERO sample with 
similar K s magnitude limits revealed a median redshift of z ~ 1.2, with a very 
small number of EROs having z > 1.4 [3]). A total of 214 objects fall in the star- 
forming region of the RIK S colour-colour plot (Figure 1). After removing all (> 
3tr) radio detections, the radio images at the locations of the star-forming EROs 
were stacked. A significant (6.7<r) detection of 8.7 /xJy was revealed (Figure 1). 
Assuming a median redshift for the sample of z ~ 1.2, and assuming the radio 
emission is solely due to star-formation, this implies an average star-formation 
rate of 61 M yr _1 . 

Improvement on the photometric analysis, by using the full photometric 
dataset to estimate photometric redshifts and classifications, is currently under- 
way, and will result in a precise determination of the contribution of star- forming 
EROs to the star-formation rate in the Universe. 
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